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PROPOSAL FOR G-3 LEVEL EXPLORATION OF IRON AND MANGANESE ORE 
IN JAMDA-KOIRA VALLEY IRONORE BELT IN SILPUNJI BLOCK 

DISTRICT-WEST SINGBHUM, JHARKHAND 
 

SYNOPSIS 

1. Mineral Iron& Manganese 

2. Location Silpunji falls in the Survey of India toposheet no. 73F/8 and forms the part of the 
West Singhbhum District, Jharkhand. The nearest railway station is Bara Jamda 
of Southeastern Railway which is 140km from Jamshedpur. The area is 
connected by the NH 37-NH78 with the state capital of Jharkhand and is at a 
distance of approximately 225km from Ranchi. The famous Noamundi mine is 
situated 12 km east of Jamda. It is well connected by metalled road with 
Chaibasa, the district headquarters of West Singhbhum. The interior parts of the 
area are approachable by a network of Kachcha (unmetalled) road. The location 
plan of the block is shown in plate No.I 
 

3. Total Area 4.92Sq. km. (approx..) 

4. Exploration 
   Agency 

MECL 

5. Background The Banded Iron Formation (B.I.F) and associated Volcano-Sedimentary 
sequence of Iron Ore Group of Bonai-Kendujhar belt, North Odisha and South 
Jharkhand received attention of geoscientists and mining agencies as early as 
1930’s. Many iron ore deposits of Jharkhand, which are either unexplored or 
partially explored and these deposits could be utilized in the extraction of iron. 
Geological Survey of India has been carrying iron ore exploration work in this belt 
since 1960’s.  In addition, several Iron ore bodies also occur within the synclinal 
valley, which are mostly associated with the upper shale formation of Koira 
Group of rocks. 
 
The Govt. of India enacted the MMDR Amendment Act, 2015 duly introducing the 
system of auction for allocation of Mineral Concessions. Bauxite, Iron Ore, 
Manganese and Limestone have been categorized in the Fourth Schedule which 
needs prospecting and exploration by the State Govt. before auctioning of the Blocks. 

On enactment of MMDR Amendment Act-2015, Minerals (Evidence of Mineral 
Contents) Rule-2015 and Mineral Auction Rule-2015, Govt. of India directed 
State Governments to speed up the exploration work for different mineral 
commodities in their respective states.   

A meeting was held at Ranchi on 06.09.2017 under the Chairmanship of 
Secretary (Mines), Govt. of India to review the status of auctioning of mineral 
blocks in the state of Jharkhand along with other matters pertaining to Mineral 
Administration. The meeting was attended by Secretary (Mines & Geology), 
Commissioner (Mines), Director (Mines), Director (Geology), DIMG, Govt. of 
Jharkhand, Dy. Director General, GSI, State Unit, Jharkhand, Regional Controller 
of Mines, IBM, Ranchi and Dy. General Manager (Exploration), MECL, Ranchi. 

Considering the low progress of preparedness of blocks for auction it is 
suggested that State Government of Jharkhand may notify MECL as exploration 
agency and MECL will carry out detailed geological exploration in the state of 
Jharkhand on their approved SORs and MECL will submit the formal request to 
state government. 

Accordingly an MOU was signed between Department of Industry, Mines and 
Geology (DIMG), Government of Jharkhand and Mineral Exploration Corporation 
Limited (MECL) on 01.11.2017 for exploration of various mineral blocks by MECL 
in the state of Jharkhand. 
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DIMG, Government of Jharkhand requested MECL to take up exploration work of 
iron and manganese in two blocks i.e.  Bokna and Silpunji in West Singhbhum 
District, Jharkhand State and provided information required for preparation of 
exploration proposals pertaining to these blocks vide letter no Bhu-Ni-Anve-
70/2017/824 dated 21.06.2018. 
 

Accordingly MECL prepared the proposal for G-3 level exploration for iron and 
manganese in SilpunjiBlock, West Singhbhum District, Jharkhand and put up for 
approval for G-3 level exploration for iron and manganese ore in forthcoming 
meeting of Technical cum Cost Committee of NMET (TCC).  
 
MECL took the proposal in 16th TCC meeting of NMET for its approval of G-3 
level of exploration but Committee has discussed the proposal and suggested 
following changes as reproduced below: 

 Grid should be shifted 100m towards west so that maximum boreholes 

should fall in the iron ore body. 

 All the bore holes proposed in the phyllite & shale (boreholes nos. PBH-

02/06/09/12/15/19/21) in the eastern part of block should be removed. 

 3 boreholes in western most grid of southern part of the block (boreholes 

nos. PBH-13/15/19) are also not required and to be removed. 

 All boreholes should be drilled vertical with maximum depth of 100m or 

shale/phyllite whichever is intersected earlier 

MECL taken again this proposal in 18th TCC meeting of NMET for its approval of 
G-3 level of exploration but Committee has examined the proposal for Iron and 
Manganese in Silpunji Block of Jamda- Koira valley Iron Ore Belt with following 
modification and suggested to resubmit the proposal in next TCC. The committee  
suggestion are  reproduced below: 

 The area is represented by the Iron Ore Series of Archean Age. The 
block area lies in the western limb of horse-shoe of Bonai Synclinoruim. 

 GSI and DMG, Jharkhand had carried out G-4 level exploration in 
Silpunji- Kantoria area during FS 2010-12, and recommended for 
detailed mapping and drilling to establish the deposit and its lateral 
extent. 

 The committee also suggested to  carry out 150 cubic meter of pitting 
and trenching at suitable locations. 

 Geophysical Survey (Magnetic and Gravity) may be carried out to 
delineate the structure, nature and disposition of the iron ore body. If 
required, the resistivity Survey may be taken to supplement the available 
information. 

 After geophysical surveys are completed, geological mapping may be 
taken on 1:4000 scale with pitting, trenching and  sampling. 

6.Regional  
Geology 
 

The area represented by the Iron Ore Series of Archean Age. The origin of iron 
ore deposit of Singhbhum studied time to time and different school of thought 
given by different Geologists. Firstly, H.C. Jones in 1928 described the 
Singhbhum Iron Ore Series. This area is the part of western limb of horse-shoe 
of Bonai - Synclinorium in the Jamda-Koira valley (Plate No.II). Subsequently 
J.A. dunn in 1940 re-interpreted the area. Further Sarkar&Saha in 1977 revised 
the geological set up and stratigraphy of the area.  
 

The litho-stratigraphic succession of this area, as worked out bySaha et al 1988, 
based on regional field studies is shown below. 
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Generalisedchronostratigraphic succession of the Singhbhum-Orissa iron 
Craton (Saha et al 1988) 

 

Newer Dolerite dykes & sills   c.1600-950Ma 

Mayurbhanj Granite    c.2100Ma 

Gabbro-anorthosite-ultramafics 

Kolhan Group     c. 2100-2200Ma 

--------------------------------------Unconformity---------------------- 

Jagannathpur Lava,  Dhanjori-Simlipal 

Malangtoli Lava  Lavas(c.2300Ma)  Dhanjori 

     Quartzite-conglomerate Group 

--------------------------------------Unconformity-------------------------- 

SinghbhumGranite(SBG-B) (Phase-III)  c.3.1. Ga 

Mafic lava, tuff, acid volcanics,  

tuffaceous shale banded hematite jasper 

and banded hematite quartzite   Iron Ore 

with iron ores, ferruginous chert, local  Group 

dolemite and quartzite sandstone 

Singhbhum Granite (SBG A)   Nilgiri Granite 

(Phase I&II) c.3.3 Ga    Bonai Granite 

 

Folding and metamorphism of 

OMG and OMTG     c.(3.4-3.5Ga) 

Older Metamorphic Tonalite-Gneiss(OMTG) 3.775Ga 

Older Metamorphic Group(OMG):Pelitic 

schist, quartzite, para-amphibolite, 

ortho-amphibolite c.4.0 Ga 

 

7. Objective The present exploration programme has been formulated to fulfill the following 

objectives: - 

i) To carry out detailed geological mapping on 1:4000 scale and demarcate 
the rock types of manganese & iron bearing formations with the structural 
features i.e. strike, dip, lineation / foliations etc. 

ii) Geophysical survey (Magnetic and Gravity) will be carried out to delineate 
the structure, nature and disposition of the iron and manganese ore body. 

iii) To delineate the ore body/mineralized zone and its extent on the basis 

geological mapping, geophysical (Magnetic and Gravity) survey, Bed 

rock/trench sample analysis etc. The exploration shall be carried out as per 

Mineral (Evidence & Mineral Contents) Rule -2015, Mineral Auction Rule-

2015 and MMDR Amendment Act-2015 to augment the deposit in G-3 level. 

Based on the results this programme decision will be taken for taking up G-

2 level exploration in the block  and eventually lead to enable the State 

Government of Jharkhand for auctioning of the block. 

 

8. Time  
   Schedule 

6 Months 

9. Cost  
    Estimate 

Rs. 97.23 lakhs 

10. Justification i) In view of MMDR Amendment Act and Mineral Auction Rule 2015, DMG 
Jharkhand requested MECL to take up the further exploration in this block. 
DMG, Jharkhand has requested MECL to take up exploration work under 
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NMET funding. 
 

ii)  The present exploration would delineate the structures and disposition of Iron 
& Manganese ore in the block at G-3 level. Based on the results of this 
programme decision will be taken for taking up G-2 level exploration in the 
block and will eventually lead to enable the State Government of Jharkhand 
for auctioning of the block.  
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PROPOSAL FOR G-3 LEVEL EXPLORATION OF IRON AND MANGANESE ORE IN 

JAMDA-KOIRA VALLEY IRONORE BELT IN SILPUNJI BLOCK 

DISTRICT-WEST SINGBHUM, JHARKHAND 

 

1.1.0  INTRODUCTION   

1.1.1  Iron and steel is the driving force behind the development of any country. The wide 

range of domestic and industrial uses especially in the infrastructural development 

of a nation make it all the important metal.  Among the iron ore consuming 

industries, Cement industry is the second major consumer of iron ore after Iron & 

Steel industry.  

1.1.2  Iron and manganese are an important mineral used in steel making. Iron, 

manganese and steel industry requires a huge quantity of raw materials. 

Manganese is an essential constituent of majority of steels. Mn combines the twin 

benefits of selectively low price with outstanding technical usage. It imparts 

numerous beneficial mechanical properties viz., hardness, toughness and 

workability to steel in addition to improving its strength, making it irreplaceable in 

steel making. Manganese ore forms the basic raw material for manganese based 

alloys. Iron and steel industries are the main consumer of Manganese ore in the 

country. 

1.1.3 India is the leading producer of iron and manganese ore in the world. India has 

about one-fourth of the total iron ore resources of the whole world. Haematite and 

magnetite are the most important iron ores in India. Haematiteore forms about 83% 

of the iron ore reserves of the country and rest is the magnetitic and limonitic ores. 

About 79% haematite ore deposits are found in the Eastern Sector (Assam, Bihar, 

Chhattisgarh, Jharkhand, Odisha & Uttar Pradesh) while about 93% magnetite ore 

deposits occur in Southern Sector (Andhra Pradesh, Goa, Karnataka, Kerala, & 

Tamil Nadu). Karnataka alone contributes 72% of magnetite deposit in India. Of 

these, haematite is considered to be superior because of its higher grade. Indian 

deposits of haematite ore belong to the Precambrian Iron Ore Series and the ore is 

within Banded Iron Ore formations occurring as massive, laminated, friable and 

also in powdery form. As per NMI database based on UNFC system, the total 

reserves/resources of haematite as on 1.4.2015 has been estimated at 22,487 

million tonnes of which 5,422 million tonnes (24%) are under 'Reserves' category 

and the balance 17,065 million tonnes (76%) are under 'Remaining Resources' 

category.  

1.1.4  Magnetite Ore is another principal iron ore that also occurs in the form of oxide, 

either in igneous or metamorphosed banded magnetite-silica formation, possibly of 

sedimentary origin. As per NMI database based on UNFC system, the total 

reserves/resources of magnetite as on 1.4.2015 has been estimated at 10,789 

million tonnes of which 'Reserves' constitute a mere 53 million tonnes while 10,736 

million tonnes are placed under 'Remaining Resources'. 

1.1.5 India is bestowed with large resources of manganese ore that occurs in different 

geological formations across the peninsular shield area. The total resources of 

manganese ore in the country as per UNFC system as on 01.04.2010 (NMI) are 
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placed at 430 million tonnes. Out of these, 142 million tonnes are categorized as 

reserves and balance belongs to resource category. Due to limited availability of 

high grade (+44% Mn) manganese ore resources in the country; BF grade (30-

35% Mn) manganese ore have to be upgraded to produce high grade concentrate 

for ferromanganese making. The overall grade of the manganese ore resources in 

the country is in the range of 30-35% Mn.  

1.1.6  Total state-wise distribution of the manganese resource in the country indicate that 

Odisha tops with 44% share followed by Karnataka 22%, Madhya Pradesh 13%, 

Maharashtra 8%, Andhra Pradesh 4% and Jharkhand & Goa 3% each. Remaining 

resource occurs in Rajasthan, Gujrat and West Bengal. 

1.1.7  The projected target of domestic steel production reflected in the National Steel 

Policy (NSP-2008) is 180 MTPA by 2020. In view of this, the demand for the iron 

and Mn ore requirement is bound to increase proportionately.  

1.1.8 The Banded Iron Formation (B.I.F) and associated Volcano-Sedimentary sequence 

of Iron Ore Group of Bonai-Kendujhar belt, North Odisha and South Jharkhand 

received attention of geoscientists and mining agencies as early as 1930’s. Many 

iron ore deposits of Jharkhand, which are either unexplored or partially explored 

and these deposits could be utilized in the extraction of iron.Geological Survey of 

India has been carrying iron ore exploration work in this belt since 1960’s.  In 

addition, several Iron ore bodies also occur within the synclinal valley, which are 

mostly associated with the upper shale formation of Koira Group of rocks. 

1.1.9 The Govt. of India enacted the MMDR Amendment Act, 2015 duly introducing the 

system of auction for allocation of Mineral Concessions. Bauxite, Iron Ore, Manganese 

and Limestone have been categorized in the Fourth Schedule which needs prospecting 

and exploration by the State Govt. before auctioning of the Blocks 

1.1.10 On enactment of MMDR Amendment Act-2015, Minerals (Evidence of Mineral 

Contents) Rule-2015 and Mineral Auction Rule-2015, Govt. of India directed State 

Governments to speed up the exploration work for different mineral commodities in 

their respective states.  

1.1.11  A meeting was held at Ranchi on 06.09.2017 under the Chairmanship of Secretary 

(Mines), Govt. of India to review the status of auctioning of mineral blocks in the 

state of Jharkhand along with other matters pertaining to Mineral Administration. 

The meeting was attended by Secretary (Mines & Geology), Commissioner 

(Mines), Director (Mines), Director (Geology), DIMG, Govt. of Jharkhand, Dy. 

Director General, GSI, State Unit, Jharkhand, Regional Controller of Mines, IBM, 

Ranchi and Dy. General Manager (Exploration), MECL, Ranchi. 

1.1.12 Considering the low progress of preparedness of blocks for auction it is suggested 

that State Government of Jharkhand may notify MECL as exploration agency and 

MECL will carry out detailed geological exploration in the state of Jharkhand on 

their approved SORs and MECL will submit the formal request to state 

government. 
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1.1.13 Accordingly an MOU was signed between Department of Industry, Mines and 

Geology (DIMG), Government of Jharkhand and Mineral Exploration Corporation 

Limited (MECL) on 01.11.2017 for exploration of various mineral blocks by MECL 

in the state of Jharkhand. 

 

1.1.14 DIMG, Government of Jharkhand requested MECL to take up exploration work of 

iron and manganese in two blocks i.e.  Bokna and Silpunji in West Singhbhum 

District, Jharkhand State and provided information required for preparation of 

exploration proposals pertaining to these blocks vide letter no Bhu-Ni-Anve-

70/2017/824 dated 21.06.2018. 

 

1.1.15 Accordingly MECL prepared the proposal for G-3 level exploration for iron and 

manganese in Silpunji Block, West Singhbhum District, Jharkhand and put up for 

approval for G-3 level exploration for iron and manganese ore in 16th Meeting of 

Technical cum Cost Committee of NMET (TCC).  

1.1.16 MECL took the proposal in 16th TCC meeting of NMET for its approval of G-3 level 

of exploration but Committee has discussed the proposal and suggested following 

changes as reproduced below: 

 Grid should be shifted 100m towards west so that maximum boreholes 

should fall in the iron ore body. 

 All the bore holes proposed in the phyllite & shale (boreholes nos. PBH-

02/06/09/12/15/19/21) in the eastern part of block should be removed. 

 3 boreholes in western most grid of southern part of the block ( boreholes 

nos. PBH-13/15/19) are also not required and to be removed. 

 All boreholes should be drilled vertical with maximum depth of 100m or 

shale/phyllite whichever is intersected earlier. 

1.1.17 MECL taken again this proposal in 18th TCC meeting of NMET for its approval of 

G-3 level of exploration but Committee has  examined the proposal for Iron and 

Manganese in Silpunji Block of Jamda- Koira valley Iron Ore Belt with following 

modification and suggested  to resubmit the proposal in next TCC. The committee  

suggestion are  reproduced below: 

 The area is represented by the Iron Ore Series of Archean Age. The block 

area lies in the western limb of horse-shoe of Bonai Synclinoruim. 

 GSI and DMG, Jharkhand had carried out G-4 level exploration in Silpunji- 

Kantoria area during FS 2010-12, and recommended for detailed mapping 

and drilling to establish the deposit and its lateral extent. 

 The committee also suggested to carry out 150 cubic meter of pitting and 

trenching at suitable locations. 

 Geophysical Survey (Magnetic and Gravity) may be carried out to delineate 

the structure, nature and disposition of the iron ore body. If required, the 

resistivity Survey may be taken to supplement the available information. 

 After geophysical surveys are completed, geological mapping may be taken 

on 1:4000 scale with pitting, trenching and sampling. 

 The modified proposal has to be submitted for discussion in the next TCC. 
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1.2.0  LOCATION AND ACCESSIBILITY 

  Silpunji falls in the Survey of India topo-sheet no. 73F/8 and forms the part of the 

West Singhbhum District, Jharkhand. The nearest railway station is Bara Jamda of 

Southeastern Railway which is 140km from Jamshedpur. The area is connected by 

the NH-37&NH-78 with the state capital of Jharkhand and is at a distance of 

approximately 225km from Ranchi. The famous Noamundi mine is situated 12 km 

east of Jamda. It is well connected by metalled road with Chaibasa, the district 

headquarters of West Singhbhum. The interior parts of the area are approachable 

by a network of Kachcha (unmetalled) road. The location plan of the block is shown 

in plate No.I 

Table No.1.1 

          BLOCK COORDINATE OF SILPUNJI BLOCK, DISTRICT: WEST SINGHBHUM, 
JHARKHAND (G-3 LEVEL) 

Corner 
Point 

WGS 84 

DMS UTM (Zone:45Q) 

Long Lat E N 

A 850 25' 50.88'' E 220 13' 36.06'' N 338270.87 2458756.79 

B 850 26' 31.67'' E 220 13' 36.07'' N 339438.87 2458744.73 

C 850 26' 31.70'' E 220 11' 33.13'' N 339400.00 2454963.70 

D 850 25' 33.43'' E 220 11' 32.96'' N 337731.72 2454975.75 

E 850 25' 33.07'' E 220 12' 05.47'' N 337731.72 2455975.75 

F 850 25' 50.91'' E 220 12' 05.64'' N 338242.45 2455975.75 

 

1.3.0 PHYSIOGRAPHY AND DRAINAGE 

  The terrain of the block has rugged topography, comprising high undulating flat 

topped hillocks, v-shaped valleys, sinuous water bodies and iron rich hills having 

triangular facets. The lowest valley floors at an altitude of 450mtres from the m.s.l. 

and the highest ridge top has the maximum elevation of 527mts. above the m.s.l. 

Karo River is the main drainage which flows from southwest to northeast. The 

major nala is Baitaltanala and other small tributaries of Karo River. The streams 

and rivers in the area together form a dendritic to sub-dendritic drainage pattern. 

The proposed investigation area is lying in Ghatkuri Reserve forest Range which 

covers approximately 80% area of the block.  

1.4.0 CLIMATE 

  The climate of the area is humid to sub-tropical. The area experiences extreme 

summer and winter with heavy rainfalls during the monsoon season confined to the 

months from June to August and September with average annual rainfall of 2000 

mm. The winter season is reasonably cold with the minimum temperature going 

down to 3° to 4°C and average temperature of 16°C. During summer the 

temperature goes up to 38° - 40° C with average temperature of 30°-32°C. The 

Noamundi and its surrounding areas receive the maximum rainfall in Jharkhand 
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and rightly called as ―Cherapunji of Jharkhand‖ with average annual rainfall of 

200cm.    

1.5.0 FLORA AND FAUNA 

  Various types of flora and fauna are found in the targeted area. The  trees found  

are Sal (Shorearobusta), Asan (Terminaliatomentosa), Dhaura 

(Anogeissuslatifolia), Jamun (Syzygeiumjambolana), Bija (Pterocorpusmarsupium), 

Karanj (Adina crodifolia), Simul (Salmaliamolafarica), Kendu 

(Diospyrosmelanexylon), Arjun (Terminaliaarjuna), Gamhar (Gmelinaarborea), 

Salai (Boswelliaserrata), Jhingan (Lanneagrandis), Mango (Manganeteraindica), 

Mahua (Bassialatifolia), Kusum (Schbeicheratrijuga), Bamboo 

(Dendrocalamusstrictus), Sabai (Eulzopsisbinata), Bans (Dendrocalanusstrictus) 

etc. The hill slopes are also covered by dense vegetations and there is hardly a 

visibility of 50 metres during daytime. Most common wild animals are elephants, 

bears, wild dogs, pigs, sambhar, barking deer and spotted deer. Tigers and 

panthers are very rare. Among reptiles, both poisonous and non-poisonous snakes 

are present. Most common snakes of Singbhbhum are Python, common Cobra 

(Naianaia), King Cobra (Naiahannah), common Karait (Bungaruscocuruleus), 

banded Karait (Bungarusfasciatus), black Karait (Bungaruswalli), house snake 

(Lycodonculicus), green pit viper (Trimeresureusgramineus), RussellsViper 

(Viperarusselli), common green snake andDhaman etc.    

2.1.0 PREVIOUS WORK   

  BIF, the host rocks of iron ore deposits of Jharkhand and Orissa were located 

around 1904, and their systematic study was undertaken during late thirties (Ones, 

1934; Dunn, 1935). The sedimentological analysis of BIF was, however, initiated 

by Mukhopadhyay and Chanda (1972). They were either preceded or followed by a 

large number of workers such as Chakraborty&Taron (1968), Acharya et.al. (1968), 

Banerjee (1974), Majumdar&Chakraborty (1977 & 1979). The aspects of structure 

and tectonics were studied by Saha et.al and their findings are presented in the 

Saha et.al (1984), Saha& Ray (1984) and also in other publications by 

Sarkar&Saha (1977), Sarkar (1982), Acharya (1984) and Iyengar and Murthy 

(1982).   

  Iyenger and AnandAlwar (1965), Iyengar and Banerjee (1964), Banerjee (1974), 

Iyenger and Murthy (1982) and Chakaraborty and Majumdar (1986) opined that 

BIF-bearing supracrustals belong to two stratigraphic units, the older one typified 

by the Gorumahisani/Gorumahisani-Badampahar Group and the younger one 

typified by the Bonai-Kendujhar sequence (Noamundi Group of Banerji, 1974).    

  Banerji, A. K. (1974) suggested that the Noamundi iron ore basin, Gorumahisani-

Badampahar basins and Daiteri-Pala Lahara in the south have evolved in 

independent cycle of deformation, metamorphism and igneous activity and have 

been welded to the fabric of the Singhbhum granite platform.   Rai et, al. (1980) 

emphasing on the sedimentological features of the Iron Ore Group have   reported 

numerous short crested, discontinuous sub parallel linear markings which are 

similar to primary current lineation described by Allen (1968). Scour and fill 
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structures similar to micro-channeling and grooving have been reported both from 

Tomka-Daiteri (Majumdar and Chakraborty, 1977) and from Jamda-Koira valley 

(Rai et al, 1980).    

  Recent works by the GSI (Majumdar, 1996) alludes to the possibility of 

distinguishing two horizons in the IOG- one, an iron ore bearing lower horizon 

prominently developed in the southern part between Singhbhum and Bonai and 

non iron ore bearing horizon to its north and well developed west of the Bona 

iGranite. The eastern boundary of the iron ore basin from Noamundi southwards is 

faulted. Further NE, the IOG is overlain on the east by the Kolhan rock. 

  Further GSI along with DMG, Jharkhand had carried out G-4 level exploration in 

Silpunji-Kantoria area during F.S.P 2010-2012 and recommended detail mapping 

and drilling to establish the deposit and its lateral extent. In Silpunji-Kantoria block, 

West Sighbhum district, Jharkhand, the iron ore mineralization occurs in the 

following forms:-  

1) Massive Hematite   

2) Banded Hematite Jaspers (BHJ)  

3) Laterite   

  Among these three, the most common and abundant iron ores in the area are 

Banded Hematite Jaspers and laterite.   

  Banded Hematite Jasper :- 

   These iron ores are the most abundant and wide spread in the Jamda-koira 

synclinorium. These ores are derived from the enrichment of the banded 

ferruginous rocks by the leaching of the silica and the lower elevation ground is 

occupied by phyllitic shales intercalated with tuffaceous shales. The banded 

hematite jasper (BHJ) occurs as ridge within the country rock of phyllitic shale and 

quartzite and hosts smaller iron ore lenses. In the mapped area, BHJ occurs as 

detached outcrops in the west of Kantoria, west of Hesapi and south of Param 

Baljori. BHJ at the west of Kantoria extends in the N20°E-S20°W direction at an 

average height of 480m. It has a strike length of 1.0 km. with the average width of 

2.5mts. It is bordered in the east with cherty quartzite and in the west with 

variegated phyllitic shales. The average Fe content of the BHJ band is 55.35%. 

Another Banded Hematite Chert occurs in the SE of it at contour elevation of 

480mts. with the average trend of N20°-25°E - S20°-25°W. It has strike length of 

600 mts. with the average width of 2 to 5.5 mts. Here the alternate bands of chert 

and hematite are characterististic, however, the width of chert band varies from 5 

cm to 12cm where as Iron bands vary from 2cms to 5.5 cms.  

   South of Param Baljori :-    

  The BHJ occurs as a small lens. It has a strike length of 200 mts with the width of 

1.5 mts to 3.0 mts. The general trend of this lensoidal body is N10°W- S10°E. This 

lensoidal body is essentially enclosed in the phyllitic shale country rock. The Fe% 

is 46.20.  
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  West of Hesapi :-  

  Here the BHJ ore body occurs in the N25°E-S25°W orientation with the strike 

length of 1200 mts with the average width of 10-12mts. In the west of this body is 

phyllitic shale and ore body occupies in the elevation of 440 – 450 m and easterly 

flanks are occupied by the low dipping Kolhan shales and is highly dissected by 

numerous streams and nalas such Kumirtanala and Barnolnor Nala. The Fe% in 

this body is 59.22.The banded hematite jasper (BHJ) is at places seen to change 

into hard massive Iron ore. It occasionally passes also into laminated ore (biscuitty 

type) with shaly ore.  

  Laterite :-  

  This variety of iron ore is most widespread and abundant and often occupy the top 

of hillocks and mounds and is underlain by the variegated upper shale of iron ore 

Group. At places in Khas Jamda-Silpunji-Kantoria area, lateritic body occurs up to 

a depth of 50-60 feet. Pockets of kaolin and other clay minerals are also found 

which generally brings down the overall ore grade. Shale bands of small thickness 

are also found inter-banded with the iron ore and also thick, compact laminated 

shale beds are seen at places. The overburden or the wastes consists of soil (top 

soil) and shale.  

   The overall mineralisation in the area is expressed in the form of BHJ, laterites and 

bands of Hematite. From analytical results, the sampled iron ore specimens can be 

classified into four categories namely samples having Fe greater than 60% (PN 

/KANT/97, PN /KANT/99 & PN /KANT/109).  These ore samples can be called as 

Medium grade Hematite (Lump) due to high percentages of Al2O3 (2.61 % < 

Al2O3>3.54 %). Another class can be formed having 55% to 60% Fe in which 

sample nos. PN /KANT/39 & PN /KANT/76. In class of 50% to 55% Fe , total of 7 

nos. of specimens are there, namely, PN /KANT/14, PN /KANT/18, 55, 56, 108, 

PTS/19, PTS/24. In the class of 45% to 50%  total of 03 specimens are there  

namely PN /KANT/17, PTS/22 & PTS/29 & in the least category  of 35%  Fe  and 

above, total of  12 samples are there such as  PN /KANT/1, PN/KANT/24, 57A, 45, 

80, 116,  119,   PTS/16, PTS/20, PTS/25 &PTS/28. This class has also been called 

as Hematite siliceous ore of Goan origin as per the IBM norms. Low cut off of Fe   

45% hasbeen taken as per the IBM norm vide notification no. –T-45031/ CGMB/ 

2007(PF) dated 16.10.2009.   

  Manganese Mineralisation: 

   Sporadic occurrences of Mn ores in the form of pyrolusite and Mn laterites have 

been noticed at a few locations such as in the   north of Diriburu and west of ∆ 521 

hillocks. The Manganese ore in the form of pyrolusite occurs as encrustations in 

form of layers and lenses of small sizes within the phyllitic shale formations of the 

Upper Iron Ore Group of rocks. The mineral pyrolusite has been identified as it 

soils the fingers and has been found in the central portions of the arenaceous 

nodules which are found as superficial occurrence on the shales however they are 

very limited and do not show any strike continuity. These pockets appear to be due 
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to supergene alteration of manganiferrous shales and chert. A few lenses of 

lateroid type of manganese occurrence have been delineated comprising pyrolusite 

and cryptomelane. 

3.1.0  REGIONAL GEOLOGY 

 The area represented by the Iron ore series of Archaean Age. The origin of iron ore 

deposit of Singhbhum studied time to time and different school of thought given by 

different Geologists. Firstly, H.C. Jones in 1928 described the Singhbhum Iron Ore 

Series. This area is the part of western limb of horse-shoe of Bonai - Synclinorium 

in the Jamda-Koira valley (Plate No. II). Subsequently J.A. dunn in 1940 re-

interpreted the area. Further Sarkar&Saha in 1977 revised the geological set up 

and stratigraphy of the area.  

Table-3.1  

Generalisedchrono-stratigraphic succession of the Singhbhum-Odisha iron 

Craton (Saha et. al., 1988) 

 
Newer Dolerite dykes    c.1600-950Ma 

Mayurbhanj Granite    c.2100Ma 

Gabbro-anorthosite-ultramafics 

Kolhan Group    c. 2100-2200Ma 
--------------------------------------Unconformity--------------------------------------------- 
Jagannathpur Lava,   Dhanjori-Simlipal 
Malangtoli Lava   Lavas(c.2300Ma)  DhanjoriGroup 
Quartzite-conglomerate 
--------------------------------------Unconformity-------------------------------------------- 
SinghbhumGranite(SBG-B)(Phase-III)  c.3.1. Ga 
 
Mafic lava, tuff, acid volcanic, 
Tuffaceous shale Handed Hematite Jasper 
And Banded Hematite Quartzite  Iron Ore Group 
with iron ores, ferruginous chert, local   
Dolemite and quartzite sandstone 
Singhbhum Granite (SBG A)   Nilgiri Granite 
(Phase I&II) c.3.3 Ga Bonai Granite 
 
Folding and metamorphism of 
OMG and OMTG     c. (3.4-3.5Ga) 
Older Metamorphic Tonalite-Gneiss(OMTG) 3.775Ga 
Older Metamorphic Group(OMG): 
Peliticschist, quartzite,  
para-amphibolite,ortho-amphibolite c.4.0 Ga 
 

3.2.0  STRUCTURE 

  The IOG rocks constitute the major unit in the area bounded by the latitudes 

22°10'-22°15'N and longitudes 85°25'-85°30'E. The rocks of the area have 

undergone low-grade metamorphism up to green schist facies. These rocks 

preserve excellent sedimentary structures formed at all stages of development 

starting from primary depositional stage to the subsequent diagenetic and 
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lithification stages, both on mega and micro scales. The various primary structures 

are represented by bedding, cross bedding and post deformational features. 

3.3.0 GEOLOGY OF THE AREA 

 The present area of investigation lies to the extreme NNE of the Jamda–Koira-

synclinorium as shown in the Plate-1 (location Map).The rock types exposed in the 

area are BIF/BHJ, Conglomerate (intra formational), quartzite, phyllitic 

shale/tuffaceous shale, sandstone/ferruginous sandstone. The very coarse grained 

purple sandstone (basal unit of Kolhan Group) is exposed as outliers in the 

surrounding areas of Halmad Buru and in the SW of Hesapi and dolerite dykes as 

intrusive unit. Quartz veins and laterite arecapping occupying the top of the 

hillocks. The general trend of the lithounits is NNE-SSW with moderate dip amount 

of 40° to 55° towards the northwest. Overall structural pattern of the area is 

controlled by the F2 folding of the area. The representative/ mappable  lithology 

and structural components like dip, strike, foliation, lineation etc. depicted in plate 

No. III.  

 The SinghbhumCraton also known as Singhbhum-Orissa Iron Ore Craton 

remained a major attraction to the geoscientists and miners for the immense 

potential of this belt for embracing the significant mineral deposits such as copper, 

uranium, iron, manganese, chromite, and limestone amongst others. Jharkhand is 

one of the important state for the production of iron ore. The iron ore deposits of 

Bonai-Keonjhar belt received the attention of geologists as early as 1930’s. 

Percival (1931) in his paper ―The Iron ore of Noamundi‖ discussed the geology of 

iron ores and proposed that the Banded Iron Formations (BIF) of Singhbhum 

region were derived from magmatic waters and vapours discharged under 

submarine conditions. Percival (1931) and Jones (1934) worked in Koira-

Noamundi area and named the NNE plunging major syncline as 'Horse-Shoe 

Syncline' also known as Bonai-Keonjhar Iron and Manganese belt. It extends from 

the south-western part of Singhbhum District in Jharkhand to adjoining Keonjhar 

and SundergarhDistricts in Orissa in a series of ridges with NNE-SSW trend. 

Subsequently Jones (1934) presented his pioneer work on rocks of Iron Ore Series 

of the type area of Southern Singhbhum, Keonjhar and Sonai region. According to 

him, the iron ore formations constitute ―Horse Shoe Shaped Synclinorium‖ and the 

Banded Iron Formations are mainly massive sedimentary deposits. He also 

mentioned about occurrence of low lying hills largely lateritised and covered with 

laterite and porous haematite debris in the area south of Barbil. Dunn &Dey (1942) 

worked on the iron ore formations of Bihar and Orissa and suggested seven 

alternative structures and three alternative stratigraphic sequences for the rocks 

and proposed a replacement mode of origin of the BIF which, according to them, 

were the products of replacement of tuffaceousshales and phyllites by secondary 

silica.  
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Table 3.1  

Generalisedlitological succession of the area (after GSI) 

Laterite   

Quartz vein   

Dolerite Dyke (part of Newer Dolerite dykes) c. 1600-950 Ma 

V. C. Sandstone (gritty) (Kolhan Group?) c. 2100-200 Ma 

—Unconformity— 

Detrital Iron deposits (Intraformational) 

Upper Iron Ore Group Phyllitic shale (tuffaceous shale)/ BHJ (BIF)/ 
Quartzite/ Sandstone/Ferruginous sandstone. 

—Unconformity— 

Basal sequences (not exposed?) 

 

  The entire IOG occurs as a supracrustal suite composed of three fold belts: the 

Jamda - Koira, the Gorumahishani-Badampahar, and the Tomka- Daitari(Mondal et 

al., 2007). In the present study area, the major supra-crustal IOG of Lower Bonai 

Group lies in the Noamundi-Jamda-Koira valleys consisting mainly of low grade 

metasediments i.e. phyllites, tuffaceousshale,BandedHaematiteJasper (BHJ)/ 

Banded Magnetite Quartzite (BMQ) with iron ores, ferruginous quartzite and mafic 

volcanic. This is overlain by the Kolhan Group of rocks i.e. sandstone, shale and 

phyllite. The regional structure of the IOG rocks is a low NNE plunging 

synclinorium overturned towards southeast, lying west to the vast Singhbhum 

Granite batholiths. According to Saha (1972) and Saha et.al. (1988), the 

Singhbhum Granite (SBG) has been emplaced in three successive but closely 

related phases closing at 3300 Ma (Phase-I & II) & 3100 Ma (Phase-III) 

respectively. The Older Metamorphic Group (OMG) with Older Metamorphic 

Tonalitic Gneiss (OMTG) constitutes the ancient cratonic basement for all the 

supracrustals of this region.  

 

 Lithology: 

Lithologically whole pat area shows following rock types –  

1. Hard laminated Haematite Iron ore 

2. Soft laminated Haematite Iron ore 

3. Lateritic iron ore 

4. Blue dust 

5. Manganese ore (Psilomelane and Pyrolusite) 

 

3.4.0 DESCRIPTION OF LITHO-UNITS 

3.4.1 Phyllitic Shale: 

 Phyllitic Shale is the country rock of the area and all the low ground in the area is 

occupied by it. It has a typical earthy smell and is moderately hard. Its colour varies 

from khakhi, light brown to whitish, buff colour. This shale is moderately hard, very 
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fine grained and finely laminated with distinct fissility. It is often intercalated with 

tuffaceous shale which is very light weight. 

3.4.2 Quartzite: 

  The colour of Quartzitesexposed in thearea varies from white to light yellow and is 

massive, hard and compact. Another variant of quartzite is found in area can be 

termed as Ferruginous Brecciated Cherty Quartzite and this litho-unit occupies the 

crest of the hill. The rock is distinctly brecciated to angular to sub-angular quartz 

fragments and later on it has been engulfed by iron rich solution. The chert bands 

have metamorphosed to quartzite with multiple episodes of metamorphism and 

deformation. 

3.4.3 Sandstone (Quartz arenites): 

  In this ferrugenous sandstone, the subhedral to anhedral quartz grains are an 

important detrital constituent and its typical granularity can be easily recognized by 

the unaided eye and be felt with the fingers. These are white to buff coloured, hard, 

indurated rock. The sandstone as a whole is moderate to well sorted, mature rock, 

bound by silica cement. 

3.4.4 Ferruginous Sandstone: 

 It is deep brown to earthy yellow in color and hard, compact rock which is devoid of 

any internal stratification. It is a coarse to medium grained and is moderately well 

sorted. It is composed principally of quartz and accessory feldspars. This unit 

shows ferruginous enrichment and later engulfment by iron solutions which 

obliterate its original character. It occurs as small outcrops or in the form of 

intercalated bands. The sandstone as a whole is poor to moderate sorted, sub 

mature rock bound by ferruginous cement. 

3.4.5 Detrital Iron Accumulates (Intra-formational): 

 These have the clasts of haematites , jaspers, BHJ, quartzite, chert fragments and 

quartz veins. Most of the clasts are sub rectangular to angular in shape showing 

limited transportations. The most abundant clasts are of jaspers and BHJ. The 

most of the clasts are of pebble - cobble to boulder size. These accumulates are 

matrix supported and show polymictic composition. 

3.4.6 Very Coarse Sandstone (Gritty): 

  This purple colored gritty sandstone occur as thin veneer of scattered pebbles and 

cobbles on the hilltops of phyllitic shale. Such boulders are also seen in the 

nalasection. This gritty sandstone have a very limited exposure in the area, but 

pebbles of this rock are seen.  

3.4.7 Dolerite Dyke: 

 The dolerite dykes exposed in the area, are intruded within the phyllitic shale. 

These are dark green in colour, very hard, compact massive rock and show the 
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presence of stout prismatic ferromagnesian minerals and accessory quartz with 

minor presence of golden cubical pyrite and chalcopyrite – bornite grains. 

3.4.8 Quartz Veins: 

 The quartz veins are emplaced generally in E-W trending direction in the phyllitic 

shale country rock. The quartz rubbles derived from these veins are randomly 

spread all over the area. These in-situ bouldery quartz form huge mounds, 

completely masking the country rock over which they occur. Quartz is vugged in 

nature with partly developed crystals. The veins occur as sheet and flat lenticular 

bodies with strong ribbed appearance on the surface.  

3.5.0   MINERALIZATION 

 In Silpunji-Kantoria block, West Sighbhum district, Jharkhand, the iron ore 

mineralization occurs in the following forms:-  

1) Massive Hematite   

2) Banded Hematite Jaspers (BHJ)  

3) Laterite   

  Among these three, the most common and abundant iron ores in the area are 

Banded Hematite Jaspers and laterite. 

  Sporadic occurances of Mn ores in the form of pyrolusite and Mn laterites have 

been noticed at a few locations such as in the   north of Diriburu and west of ∆ 521 

hillocks. The Manganese ore in the form of pyrolusite occurs as encrustations in 

form of layers and lenses of small sizes within the phyllitic shale formations of the 

Upper Iron Ore Group of rocks. The mineral pyrolusite has been identified as it 

soils the fingers and has been found in the central portions of the arenaceous 

nodules which are found as superficial occurrence on the shales however they are 

very limited and do not show any strike continuity. These pockets appear to be due 

to supergene alteration of manganiferrous shales and chert. A few lenses of 

lateroid type of manganese occurrence have been delineated comprising pyrolusite 

and cryptomelane. 

  The Manganese ore in the form of pyrolusite occurs as encrustations in form of 

layers and lenses of small sizes within the phyllitic shale formations of the Upper 

Iron Ore Group of rocks. 

3.5.1 Banded Haematite Jasper: 

 These iron ores are the most abundant and wide spread in the Jamda-Koira-

Synclinorium. These ores are derived from the enrichment of the banded 

ferruginous rocks by the leaching of the silica and the lower elevation ground is 

occupied by phyllitic shales intercalated with tuffaceous shales.   

 The Banded haematite Jasper (BHJ) occurs as ridge within the country rock of 

phyllitic shale and quartzite and hosts smaller iron ore lenses.  
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 The Banded Haematite Jasper (BHJ) is at places seen to change into hard 

massive Iron ore. It occasionally passes also into laminated ore (biscuit type) with 

shaly ore.  

3.5.2 Laterite or Lateritic ore: 

 This variety of iron ore is most widespread and abundant and often occupy the top 

of hillocks and mounds and is underlain by the variegated upper shale of iron ore 

Group. Pockets of kaolin and other clay minerals are also found which generally 

brings down the overall ore grade. Shale bands of small thickness are also found 

inter-banded with the iron ore and also thick, compact laminated shale beds are 

seen at places. The overburden or the wastes consists of soil (top soil) and 

shale.The overall mineralization in the area is expressed in the form of BHJ, 

laterites and bands of hematite.  

3.5.3 Manganese Mineralization: 

 The Manganese ore in the form of pyrolusite occurs as encrustations in form of 

layers and lenses of small sizes within the phyllitic shale formations of the Upper 

Iron Ore Group of rocks. The mineral pyrolusite has been identified as it soils the 

fingers and has been found in the central portions of the arenaceous nodules 

which are found as surficial occurrence on the shales however they are very limited 

and donot show any strike continuity. These pockets appear to be due to 

supergene alteration of manganiferrous shales and chert. 

4.1.0 Objective of the proposed exploration programme: 

 The present exploration programme has been formulated to fulfill the following 

objectives: - 

i) To carry out detailed geological mapping on 1:4000 scale and demarcate the 

rock types of manganese& iron bearing formations with the structural features 

i.e. strike, dip, lineation / foliations etc. 

ii) Geophysical survey (Magnetic and Gravity) will be carried out to delineate the 

structure, nature and disposition of the iron and manganese ore body. 

iii) To delineate the ore body/mineralized zone and its extent on the basis 

geological mapping, geophysical (Magnetic and Gravity) survey, Bed 

rock/trench sample analysis etc. The exploration shall be carried out as per 

Mineral (Evidence & Mineral Contents) Rule -2015, Mineral Auction Rule-2015 

and MMDR Amendment Act-2015 to augment the deposit in G-3 level. Based 

on the results this programme decision will be taken for taking up G-2 level 

exploration in the block  and eventually lead to enable the State Government of 

Jharkhand for auctioning of the block. 

5.1.0 Proposed Scheme of Exploration: 

 

5.1.1 In accordance with the objectives set for G-3 level exploration in Silpunji Block, the 

exploration programme is proposed to carry out geological mapping, geophysical 

(Magnetic and Gravity) survey, Bed rock/trench/pit sampling and other associated 

geological and laboratory work. The exploration shall be carried out as per Mineral 
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(Evidence & Mineral Contents) Rule -2015, Mineral Auction Rule-2015 and MMDR 

Amendment Act-2015. 

 

 The details of different activities to be carried out are presented in subsequent 

paragraphs. 

 

5.1.2 Topographic Surveying: 

 The triangulation network would be laid down in the block area with the help of 

DGPS & Total Station and the same would be tied up with the GTS triangulation 

station present in the nearby area. Topographical survey will be carried out in the 

block area in which G-3 stage of exploration is to be carried out. All the surface 

features will be picked up and marked on a map on1: 4000 scale.  The entire area 

will be covered by doing contouring at 5m interval. The block boundary will be 

surveyed by DGPS & total station in WGS-84 Datum for demarcation of Block 

Boundary points and ancillary area to facilitate the State Governments for 

auctioning of the Block.  

5.1.3 Geological Mapping  

 The area of the block is approximately 4.92sq.km supplied by DGM, Govt. of 

Jharkhand. The geological map of the block will be prepared on 1:4000 scales by 

taking geological traverses in the block area. All the geological and structural 

features will be mapped and marked on the map. This map will be used as a base 

map for the purpose of exploration work. The surface exploration data which will be 

generated through this exploration program will also be utilized for interpretation 

and preparation of geological map.  

 

5.1.4 Geophysical Survey (Magnetic & Gravity): 

 

 Geophysical traverses are laid in East-west direction at 100m traverse interval with 
station spacing of 25m for both gravity and magnetic survey. Total number of 
stations proposed are 1980 on 38 traverses for Gravity & Magnetic survey (Detail 
stations with No of lines was attached).  A period of 4 working months is required 
for completing and submitting the report (3 months for acquiring data and 1 month 
for processing and interpretation). 

 

 Physical properties of Manganese ore and expecting host rocks are given in below: 

 

Ore/ rock Chemical 
composition 

Mn 
content 

Density 
(g/cc) 

Magn.Suscep. 
10-3CGS 

Pyrolusite MnO2 63% 4.70-5.00 Paramagnetic 

Psilomelane MnOMn2OH2O  3.70-4.70  

Braunite Mn2O3Mn6O2 64.3% 4.75-4.82  

Rhodonite MnSiO3 41.8% 3.40-3.6 Paramagnetic 

Rhodochrosite MnCO3 47.8% 3.40-3.60 100 

Jacobsite MnFe2O4  4.95 200-300 

Quartz   2.6-2.8 .00063 

Sandstone   2.87  
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Shale   2.65  

Haematite Fe2O3 70% 4.85-5.10 Antiferromagnetic 

 
  Based on the above physical properties of the manganese ores and its host hocks 

in typical geological settings the magnetic & Density properties of the manganese 
ore deposit varies significantly in order of magnitude, which depends on the 
chemical composition and Mn content. In view of TCC of NMET committee 
decision taken   in 18th meeting Magnetic and Gravity survey are proposed in the 
block. 

 
5.1.5 Trenching 

  There will be a provision of 150 Cu.m trenching in mineralized zones which will be 
marked in the block after geological mapping and afterdelineation of structures, 
nature and disposition of the iron manganese ore body by surface geophysics. A 
total of 75 No. of sample of 1 m length will be collected from trench channel. 

 
5.1.6 Bed rock sample 

 A total of 100 representative bed rocks samples will be collected from the study 
area and primary samples subject to analysis of 3 radicalsi.e. Fe%, SiO2% & 
Al2O3% for Iron ore and for 6 radicals i.e. Mn, SiO2, P2O5 Fe2O3, MnO2 and 
Insolubles for Manganese 

 
5.1.7 Sampling & Chemical Analysis:  
 
 The above generated samples will be powdered to (-) 100 # size and the same 

would be divided into four parts by thorough mixing, coning and quartering. One 
part of 100gm sample will be sent to chemical laboratory for analysis, second part 
to be preserved in the camp as duplicate sample, third&fourth parts would keep as 
either check sample or sample to be used for any other specific purpose. The 
length of each sample will be kept 0.50m-1.0m depending upon the width of 
particular type of iron ore and its physical character (like lumpy, powdery, friable 
massive etc.) & 0.50m for Manganese mineralization. The primary samples will be 
analyzed for three radicals i.e. Fe, SiO2, and Al2O3 for Iron ore and for 6 radicals, 
i.e. Mn, SiO2, P2O5 Fe2O3, MnO2 and Insolubles for Manganese. As the 
samplesmay be both the Iron and Manganese mineralization, the choice of radicals 
would be made only after sampling and identification of ore in hand specimen.  

  
  It is envisaged that: 
 

a)  Around 175nos. (75 nos. channel + 100 nos. bed rock) of primary samples of 3 

radicals (175) i.e. Fe%, SiO2% & Al2O3% for Iron ore and for 6 radicals 

(175),i.e. Mn, SiO2, P2O5 Fe2O3, MnO2 and Insolubles for Manganesewould be 

generated from the mineralized zone. Around 5%, i.e., 10 nos.of primary 

samples will be analysed in MECL, Chemical Laboratory as internal check 

samples.   

b)  Around 10% of Primary samples (20 No) will be sent to NABL accredited 

external labs for analysis of 3 radicals i.e. Fe%, SiO2% & Al2O3% for Iron ore 

andfor 6 radicals, i.e. Mn, SiO2, P2O5 Fe2O3, MnO2 and Insolubles for 

Manganese as External Check Samples.  
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5.1.8 Petrological & Mineragraphic Studies:  
  

 Thin and polished section studies on bed rock samples would be studied for 

detailed petrographic and mineragraphic characteristics. These samples would be 

drawn from ore zones (mineragraphic study)and host rocks (petrographic study). A 

provision of 30 specimens for petrographic and 30 specimens for mineragraphic 

studies has been kept for the purpose. 

 

5.2.0  Quantum of work 
 
 The quantum of work proposed in Silpunji Block is given in Table 5.1. 

 
Table: 5.1  

Proposed Quantum of work in Silpunji Block 
 

Sl. 

No. 
Item of work 

Unit 

(m) 
TOTAL 

1 

Survey (1:4000) 

 

 

Sq.km 
4.92 

a) Traverse Line km 10 

b) DGPS Survey  

(Demarcation of Block Boundary points) 
Sq. Km 4.92 

2 
Geological work 

a) Geological Mapping (1:4000 Scale) 

 

Sq. Km 

 

4.92 

     
4 

Sampling and Chemical Analysis   

a) Sampling (Primary+ Check) for Iron (3 radicals)   

Fe%, SiO2% & Al2O3%,  

Nos. 

175+30=205 

b) Sampling (Primary+ Check) for Manganese  

(6 radicals) i.e. Mn, SiO2, P2O5, Fe2O3, MnO2 and 

Insolubles 

175+30=205 

e)External Check Samples for Iron (3 radicals)    

(Fe%, SiO2% & Al2O3%) and 

External Check Samples for Manganese (6 radicals)   

Mn, SiO2, P2O5, Fe2O3, MnO2 and Insolubles 

Nos. 

20 

20 

5 Petrological Studies  Nos.  30 

6 Mineragraphic Studies Nos. 30 

7 Geophysical Survey (Gravity & Magnetic) 
No of 

Station 
1980 

8 

Report Preparation in Digital Format [As per 

Mineral (Evidence of Mineral Contents) Rule-2015]/ 

UNFC 

Nos. 1 
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6.1.0 TIME SCHEDULE AND COST ESTIMATES 

6.1.1 Time schedule:  
 
 The proposed exploration programme is planned in such a way that all the 

activities like, camp setting, winding, Geological & Geophysical survey and 
associated geological work and laboratory work will be completed within 6 months’ 
time. Report writing will take 1 month time. Thus, the total duration of the project for 
completion of the above exploration will be 6 months from the date of 
commencement of the project.  

  
 The bar chart showing activities wise time schedule is placed at Table-6.1. 

6.1.2 Cost Estimates: 
 
 Cost has been estimated based on actual and provisional escalation as per RBI 

indices as on 31-03-18 and same has been considered for the subsequent years. 
The total estimated cost is Rs. 97.23 Lakhs. The details of cost estimates are 
given in Table 6.2 and summary is given below: 

 
Table 6.3 

Summary of Cost Estimates 

Sl. No. Exploratory Item Total Estimated Cost (Rs.) 

1 Geology 2349480/- 

2 Geophysics 4688640/- 

3 Excavation 260850/- 

4 Laboratory Studies 941040/- 

 Sub Total (1+2+3+4) 8240010/- 

5 GST@18% 1483202/- 

 Grand Total 9723212/- 

 Say 97.23 Lakhs 

 
 
7.1.0 JUSTIFICATION 
 

i) In view of MMDR Amendment Act and Mineral Auction Rule 2015, DMG 
Jharkhand requested MECL to take up the further exploration in this block. 
DMG, Jharkhand has requested MECL to take up exploration work under 
NMET funding. 

 
ii)  To delineate the ore body/mineralized zone and its extent on the basis 

geological mapping, geophysical (Magnetic and Gravity) survey, Bed 

rock/trench sample analysis etc. The exploration shall be carried out as per 

Mineral (Evidence & Mineral Contents) Rule - 2015, Mineral Auction Rule-

2015 and MMDR Amendment Act-2015 to augment the deposit in G-3 level. 

Based on the results this programme decision will be taken for taking up G-2 

level exploration in the block and eventually lead to enable the State 

Government of Jharkhand for auctioning of the block. 

  



SL. N0. Item of Work Unit

A

1 Survey Party days day 1180 6056 90 545040

2 Geologist Party days day 1541 8083 120 969960

3 Sampling Party days day 2566 13908 60 834480

SUB TOTAL A 2349480

B

1 Magnetic Survey
Nos. of 

station
107 479 1980 948420

2 Gravity Survey
Nos. Of 

Station
445 1889 1980 3740220

3 SUB TOTAL B 4688640

C EXCAVATION

1 Trenching Cu.m. 395 1739 150 260850

SUB TOTAL C 260850

D LABORATORY  STUDIES

1 Chemical Analysis

i)   Primary & Check samples 

 a.For 3 radicals (Fe, SiO2 &  Al2O3) For Iron 

[primary  samp  + Internal Check Samp]  
Nos

262 (110 

+76x2)
1422 225 319950

b.6 Radicals (Mn, SiO2, P2O5, Fe2O3, MnO2 

and Insolubles) for Manganese  Internal Check 

Samp  

Nos 490(110 +76x5) 2670 225 600750

2 Physical Analysis

i) Preparation of thin section Nos 100 556 10 5560

ii) Petrographic  Studies Nos 228 1478 10 14780

iii) Preparation of polished section Nos 100 556 0 0

iv) Mineragraphic Studies Nos 364 2090 0 0

Sub-Total D 941040

Total  A+B+C+D 8240010

E GST @ 18% 1483202

9723212

Say 97.23 Lakhs

GEOPHYSICAL SURVEY (Magnetic & Gravity)

GEOLOGICAL WORK

GRAND TOTAL (A to F)

Table-6.2  Cost Estimate for Iron & Manganese Ore Exploration, Slipunji Block, West Singhbhumm Jharkhand

Base Rate 

1.4.90 as per 

MECL SoR

Qty. Amount
Escalated rates 

(2018-19)



1 2 3 4 5 6

1 Camp Setting Month 1  month

2
Geological Mapping ( 2 

Partys)
Months  4 months

3
Geophysical Survey 

(Magnetic & Gravity) (1 party)
Months 3 months

4
Geophysical Data 

interpretation and processing
Months 1 months

5 Trenching Months 2 months

6 Camp Winding Month 1 Month

7 Laboratory Studies Nos. 1 Month

8 Interim Report Month 1 months

Table 6.1: TIME SCHEDULE /ACTION PLAN , G3 LEVEL OF IRON-MANGANESE ORE EXPLORATION IN SILPUNJI BLOCK, WEST SINGHBHUM 

JHARKHAND

Sl. No. Activities Unit 

MONTHS

Total
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